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(54) DIELECTRIC 
LAMINATED FILTER 

(57) Abstract: 



PURPOSE: To provide a small and 
thin laminated filter having a 
satisfactory narrow band pass 
characteristic with a small loss by 
inserting respective dielectric sheets 
where stripline resonator electrodes 
and capacity electrodes are formed 
between dielectric sheets where 
shielding electrodes are formed by 
overlapping them above and below. 

CONSTITUTION: The stripline 

resonator electrodes 11a and lib are 

formed on the dielectric sheet 10a, ^ 

and a second electrode 12a, a third 

electrode 12b and fourth electrodes 

12c and 1 2d in a parallel plane 

capacitor are formed on the dielectric 

sheet 10c. The shielding electrode 

13a is formed on the dielectric sheet 

10b and the shielding electrode 13b 
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on the dielectric sheet lOd. The 
dielectric sheet lOe for protecting the 
electrodes and the respective 
dielectric sheets 10a- lOd are 
overlapped and the whole are 
laminated. Namely, the dielectric 
sheet 10a where the stripline 
resonator electrodes 11a and lib are 
formed and the dielectric sheet 10c 
where the capacity electrode is 
formed are inserted between the 
dielectric sheets 10b and lOd where 
the shielding electrodes 13a and 13b 
are formed by overlapping them 
above and below. 
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(54) [^m(D^m^ mm^mmy^)Vi' 



(57) [S^] 

[S&«)] {£«^TSiif;^cC«^«cyN*> 




(2) 

1 

figs ti^cBtri2^««: V- h cdra^c±T^ca^aT«*■3i^ 

9. 10 

m^m 3 ] X h ij :/7-f y^m.mnmm<D7. v u 
^ztmoymnwmmy ^ jvi'. 20 

[If 6 ] X h u >;/ y^-f >«s§gs^s^^-^©m 
mimTi mm.mMm^-mcDmmm-cm^i'rzz.t 30 

my-()V^. 40 
1 1 ] i!>f«£ < t 2 •:?JJ^±co#J® fz^flfij^^ L 

t£^mmm.m^tn^nm-frzz.t.^>^m.ft^m^^ 



!NfM¥7 - 1 4 2 9 0 4 
2 ■ ■ 

?^ izmi&m'f tu^ mtsmm 'Srm^s.Ltzz.t^^miz-r 

mc\zi.tzzt^!^m. iir^m^m 1 mmo^mmt^mm 
y ^Ai'. 

\Mim. 17] ;^ h U 'j^y^ >*JgS«ffi^{cj^fig$ 

^m^T^\%m.(nmn,^mmy A yX'^ . 

[tt*^ 1 8 ] h 'J T/^-f >«)MSji^fiiJWi|H£ 

[tt*^ 19] X h U >y y^-f >*SS«ffiB(cj^figS 

bfc d i $r 

[it*^ 2 0 ] HfifEx H u >y y 5 y^wmmMM 1 1^ 
bSH^lctiiAW^^iiSflijSSSrjeegb, ttfsx h iJ V 
-:fv-{ >*lS^<75gi^^^H5f2*®SJti!«ffi^^bT<|iJ 

mmM(Dm^^'^\znM.^\zw^\^m^\^fzz.}L^i^m. 
t.r^mim\mw.<nmm.v^'mmy^)\'9, 
[ft 2 1 ] mw^mMMMm^y. v u ^^^-r 

<o:n^jgfigbT®iffiwl>i*5*< bfcc<t:*!f*SS:t-r-5 

CW*]g 2 2 ] mrlBT. h U v ^^-f >*tg^i:AI±S:^SS 
^r^iro^Si^^^mriBX h U -y >^^«g§cOMiJt3S 
-Cffo;t^<h^*#Sii-rsiff*Jl3IB«cD^S«:«S7 

[M3jt^2 3] miex hU -y:/5'f >*lgSi:AfcB;'7Sffi 



3 

^ 1 (DrnW^ttii, 4 1 ftg J: D ^V^fi^ ^itOlSIS 

->-h^«^u. mrfe^3®^«^->-hcD±ix^2o) 

W^S^->-h<D±»'m2«->-;UK«ffi^J^^L.. Ht[ 

«a-r 5 ©^m«^->- h ^as-r s ^ t t. 
[mum 2 6 ] Batan a <d^s«:->- h wiTWism i 

mfEm3<7)«SS:Sil6L7t::<!:*!t#?S<h-r-5iS*^ 

{.mi^m. 2 .7 ] HtriB^ s ®^^^t->- h<ojiT^i>;^i < i 

h'«®^j^fi£b, mw.^i<Dmnwi^-h<D±.\z^2ay 
mmw-i^-h^mmv. m^^2ommw>'-h(r>±.\z 

®±»c^3<D^«frv-h^«Sb, wtes3«^a^^ 
->-hco±ir (N-1) m<Dm2<Dmm^m->\zmi^-t 

W-m.zi>y'>^^mf&-r^^o\ZJ&fiSLL. ttfK^3CD^ 
m<^v-h®±tr||4CD^«#:'>- h^aiBL, ttflE^ 
4ro^m»v- V(D±.\Z^2<D'y-)V KSSSiJgfS; 

H«rf2S4(7)^m<^v- Kro±{CBafE^2©>'-;uh'm<l 
s-^is-r^^ 5 hmm^=y- h *«®-r -5 t tc J; ^ 

[M^^2 9] H9IEm3cD^«<*>'-K©±-emrSB^l 
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4 

(D^mL^tx^nii^\^r^mmzii\.^x. mt^w, 2 (Dm 
mft^mi^-^tift^ 0 (Dmrnizm^m^z^ 3 

h2m^<Dmtif^i<DmmiiMf^-t^mmzis\,^x. m 
iB^ 2 t mriE^ 3 (Dmm^mESi^nrzm 0 wm^k 

(Cgl5^i-WC^4»mffi*J^fi£U. H5IS^4©«ffitmfta 
10 <i:«MWlcSSgb^c^<i:^#eSiTSM*J^2 9fE«t® 
[it*Jl3 1] iii©^m«:->-h©±tc^i<z)->-;u 
mm^i^-h^mmi.. m$if^2<Dmmti^'^-h<D±\z 

m 1 (DmmiiU^ 4^(D1 D SrJto 2 fg 

jgjsiL. mmm2<Dmmii^i^-h<D±\zfS3<Dmmi^i^ 

-hSraSL. MfEII3WMm^^->-hO±lcm2<7)^ 
ffiSrWIE 2 ZXDM 1 cO«ffi<i:gC^)-WI-«[Sl LT^Fff 
20 a>-x>-y-*«fiK-r^J:3{CJ^fiKL. mie^3CD^«(^ 
>'-h«±t'^4«^S^^v-hSr«^L, tafE^4(Z> 
^«#:>'-H©±fcm2©->-;UH«ffi^JgB£L, nfffB 
m4W^fif*v-hW±ICH9fEm2©->-;i/K«S^« 

[iS*3l3 2] firlBm3<0^a{*:->-hO±-PHtJIEIIl 

30 mf)m^^rLt:.nK><Dmi$.\z^6^m\zf^3(Dmm^m^ 

B5fE^3©mS«rSiffiL;t^i5r!^mtT-5iS*Jl 
3 lfE«©^m<4^«e7^;U:S'. 
[W*J13 3] BfffEm3 0^a«:->-h<7)±-eHfrlBSl 

^4©«S&}gfi£L, WfBm4©«^iaiHatSmi<©'Bffi 

40 {mim3 wii^^<Dmmw-iy-v<D±.\z. m0m<D 

[0 0 0 1] 

izmt^h<Dx$>^. 

50 [0 0 0 2] 
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[0 0 0 3} HI o\tvt^<Dmmi/^mmy )v^(Dm^ 
tiTfcti^mm^mx^^, 010 tcisv^T. 1^2 \t.m 

3a, 3 b*t, ^S{$:->-h4<D±fCttn>5^>-y-Sffi 
5 a, 5b*i. ifc. SIS{*->-K7<D±H«->-;i'F 

[0 0 0 4] &.±.0)^o\zm^^ntzmmwy^)V9\z 

7'>-y-«ffi4 a t 5 a &tX4 b t 5 b tt^n-fn^fr^ 
'f;i^«ffi3a, 3 b tfiiJB^a 8 a . 8 ht:lffi^xm.^l 

izmm^n)^mm^ti.xm<, 2z><Da^Mtm^m 
ms cit.a-()vmmi,z':3ttf}^z>rz^'?-3 c. sdizmm. 

3 nx A tii ;'3 t i^j: ■5 A > HA X 7 5^ A^'SfiE 3 n 
-5. m^i^. #M¥3-7 2 7 0 6^4>$g) , 
[0 0 0 5] 

[0 0 0 6] ifc. 3-f;>^ffiOTteft^gfQ<i|^;g<-f-^ 

^^or^mj^.^^Lx^^rz, 

[0 0 0 7] *^Bjfi±fer„^^^(rig^, {gJB^-rsjf 

[0 0 0 8] 

[wkM'^m^-r^fziixD^m'i ±w.mm^^m^T^rz 
ii>\z^mm(Dmmi^mmy'{)i'i^it. '>r£<Lh4m&. 

HtjfBT, h u -^y^-f y^m^mm^m^^nrzmmmm 

[0 0 0 9] 
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6 

^xm^^i&m-r^^tf>^x^^tmz. 

(D^^-^^mm^i^'^iz^mmm^ifi-vrzm^f^-^<^m.^ 
^ioii:xff^^fztf). m^ig.xm^m^m-t^y ^ 

[0 0 10] 

immm] ^:xT^mm(omi(Dmmmiz-Di^xmmt:m 
10 f^^LUfi^i^^mr^, mi (a) tt*^?^©^ i ©iisg 
m^^-rmmi^mmy ^ )i^<D^M^mm. mi (b) 
«:*:%?gcDm 1 <r>m:mmi:^-rmm»mm y^)\^^(DA 
-A' mo)Wimmx$,^. sfc, m2\tmix^-rf^i 
<Dmm&i(Dmm^mmy^jv^tz^i-f^wi{¥mm(Drzt^ 

[0 0 1 1] EltriiliX. 10 a, lObfSiPl^i^tt 
i^i^— hXfe-5. ^m^->— M 0 a (D±^Z^t7. h u 

>^JgS«ei la. 11 bAv\ «m->-h 1 
0 c co±tca¥fT¥Sn >x>itro^ 2 coUffi l i2 a t 
20 ^3®«ffil 2 b<i:m4©mSl 2 c, 12dA«J^fig$ 

nxt,i^. 

[0 0 12] 1 0 h<D±lZ\ti^—)l 

F«« 13 a, ^m^v- h 1 0 d«)±tc:«->— ;UH« 
Sll 3 bAtJg^^nxViS, m@«a©K««:->- H 1 

0 e t::ti^>^«(*:->-h^^x**ax, ±i^^mmit 
{.rzmmt-r^, mmi^$tmii.x\t. wz.ititmmm 

58«B i -Ca-Nb-03ScD-lr^5-y^Jict*. iii 

^fiiftg 5 om&.TX'm0s.^mf3i±^3.yi^^n^m 

30 V^^S^-X hXSffiA3'->^ffl»]t-.5i:*{C. SIM 
[0 0 13] j^^tr<J;D. ^«ft:->-Ft&®ffig«iKE 

y3f^tm:^i^\z^n^'n^i o%i\s.mLX'i^^<r£^. 

#titmffiOiSgTAt«M<tOSg®(C*5l/iXI^SI5{C§lo)A 

mmt)mmi$^>'-hi:r)t)-rA^iz^i^-^\^mmmn^m^\ 

X. ^tlStS:»^«{*:->- hco±(r^n^-nx h u <y 

ten® ©iS^^A^IS: M m*^ m§| ^ l± 
7t {;: o xiBiJ® fc jgfiE $ n -5 Hffi i OTMigg*^ ^ 

[0 0 1 4] JlVi^S<*:->- F 1 0 a. lOhltm^^if 
-5»;>^*X^-&. C««(C-r-5<i:. ^X«Km(*->- h 

m.^it^nrzm~<Dm^x'mm-r^:iti)^x^. isigu 

50 [0 0 1 5] ^4(D«'lll 2 c. 1 2 dtiXtbi:^5S^ro 



7 

mm 13a. 13b HigflfiST WfiiJffiUffi 15a. 15 
flUffiW 2 (Mffitc^ttTSflfe-r-S :i t J; 0 . ->-;i/ 

[0016] ;U KmS 13a. 13b (Dm^t. -> 

7 = -yi/«i^"J->->-h Pel® tt, Sffi/^ - 
•5. 

[00 17] Sfc. 2^©->-;i.K«s®jg«?:l^i;jc 
f -s <h J; 0 . K ms/-? ^ — > fflBM « x ^ u 
- >*n a^ST'^tf i t> ^ fij^^i* -So 

[0 0 18] $e>t;:. ±T2HcD->— ;UKmffi«t'-&e 
t>l*lB«ffilCTJgfig-r-5^i:fCJ;0. Xh'J>;/7'^-r> 

0 e ^mmt^ ^ i ± 0 . ^tte<)5ia*^+5)-T;icvii*i 
h 1 0 d(Z)±(c9i]Sij$nTii^;t«e)^i-a5*^e>^^*^ 

[0019] X h U y^-f Xh'Jy 

ifgJAgBl 11a, 111 \>ti^i^mM^\ 12 a. 112 
b'v<h7.5^-y7'ttfC$fe< LT/h^^b$r0oTt^?>, Xh 
■J y^-f >*|gt§«iBiSigU(73®^ 112a. 112b 
o^i^wfiiJfi. iticDj£v^*a^iifiaa 1 1 3^:/hbTS 
«6ffl^K){BJMfl® 1 5 blC^i^^n. ^%$n-5. *i<D 
j£t/^*jl«ilfeSSl 1 3(7)ft$«^{ktt. XhU-yT"^ 
-f >*JglsmS 1 1 a , 1 1 b©S$0^{b<i:Jt'<T. 

W»f r ^ 1^ ® 1§S IC J;. -5 iSIS ® « # ^ft] ^ -5 

[0 0 2 0] t^±<75 J; 3 triftfig^nAcii 1 (Dmmwom 
m^mmy-()v^iz-:>i,^T. «teii (a) . eii 
(b) , m2=^^mi'tti)^'b^(Dmi^^m.m-r^, 
[0 0 2 1 ] $-r. X h u -> y^-f >*s§§m^ 1 1 
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a. 1 1 bi. ^n{r*ff6lT^^2. ^3i5j;OCm4(7) 
mm 12a. 12b. 12c. 12d «-?-n^tX®FBTC 
¥ff¥«ri>x>-tJ-$r2 1. 22. 23. 24. 25. 

2 6 Srfil^-r^. 

[0 0 2 2] ^2»«ffil 2 aiX hU yZfy^y^M 

^mmi 1 a(»rBTe^^$ti-5¥fT¥Sn>x>-y-2 i 

t. ^ 2 1 2 a tX h U y^-f >*Sg§lieil 

1 b(DFBTr«|J«$n^¥fT¥ffi=i>x>-tJ-2 2{S. ®Fb1 

10 WiS^tt, XhU<vy-7-f >#SSFB^<D«m^ife^i:it 

<!: (Om^-^tJ-ii: IC ± ^ iS^OTffilg 

TgrB'!i^^«r/jN$<-r-5;ri::<)t-c#. S^^WiltttSrH 

20 ^m^msi-r^z.tf)^-v^x, j:o-mmtitzm^<^m 

[0 0 2 3] ^mi^-^ziyy^y^cD^mmmit, ^mm 
mmi,zmii^rzi^-rti(Dt^^mm\zhn^wnzmm^tiu 
^^f?^mmT&^f^2<Dmmi 2 aizj:om^-^txx\^^ 

-y-*;PfiS;-r^^ 1 (Dmm^T. h u :/^'f >^mmo:>m 

Sffil 1 a. 11 b1r*fflLfc.^i:. ¥fT¥S:3>7^> 

•y-2 1. 2 2^mmmwr^m\zt^:iiiiziiK>^mf^ 
30 -5. 

[0 0 2 4] ms (Dmm 1 2 b ix h u >v -/^^ >^m 
^mmi 1 a<oMT:Kj«^n^¥?T¥ffi3>x>ii-2 3 
i. ^ 3 w«a 1 2 b ix h 'J y-^-f >#^igs«s 1 

1 b(7)rBlT^fi£^n'5¥fif¥«n>7^>-y-2 4ti. Xh 

U -vy^-f >*SS»*ii^iSS:*T^f-53e?|Ja-x-(• 
>y:□>a'>■y■ibT«l<. tfc*ioT. Xh'J<;/:/^ 
-r>*®i§lla. 1 1 b(DSSl4. 45i-G3mS±0 

[0 0 2 5] mi Ttt. m 3 (Dmm 1 2 b « 2 OCDX h 
'40 'J "vT'^-f >*SSmffil 1 a t 1 1 bCitUT— f^i 
fioTti?)*^ ^3C7)li^l 2 bS:20(CiJ-@|UT. X 

h u y^-f y^m^mm 1 1 a <»: 1 1 h^n^emzm 

3®mffi€:^ttTgEMLTfc.kti„ 
[ 0 0 2 6 ] S/t. m4 Wll^ 1 2 c tX h U -7 :/5-f 

ypimmmmi 1 a(7)rBTi?«fi£$n-5¥ff¥isa>5'> 
■9-2 5 1, m4(Dmmi 2diixh*)y:r^-i>^ms§ 

mmi 1 b©FBTr«^^nS¥CT<g3>5^>-y-2 6 

[0 0 2 7] ^^mMo)mmzii\^^xu. '>-)i^Y'mm 

50 Mt^aii«SMd^SiJ^«)^-C^ifig$nTti.5fc*i). fiSti 
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h 'J T'^'f >^S8gtt«ietC^[6]^-&5 ^ t tC 
[0 0 2 8] Sfc, *«fi£tC*V^T«, XhU-yy^-f 

m\t±xmmwzy— h i o c ©iicBiB'j^nTt^-sfc 
m2mziix'mtsz.iiizut). mm<Dx.m^^>u<. * 

[0 0 2 9] ^tz. ^3«. ^^m<D^i<Dnmm\zii 
[0 0 3 0] :L<Dmm^'>ti<-r^tzmz. las-rfs^-r 

3 l^JgfiSL. ^3«®gl 2 b(3{i<?/n3 2. 3 
3« 3 4i£:Jgfi£L. ^4(?)®S1 2 c, 12d{Ctt^n 

^en<o:ti3 5. z G^mi&t^. c:»^7i£i|ii<D^ii< 
a^Sts o^^M««ffi«ro^{b* . < xsnMt^\,^^^\z 

[0 0 3 1]y^c43. E3com<igB«STS^^fnTVi-&<i; 

>S2ffi«tB^±, X h u :/7-f >^m^nm 1 1 a , 

1 1 b<J5MSS:S^Ttt;^j:<T, mWL^ii^i^^<nfi[\Z^m. 
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[0 0 3 2] &rf^%m(D^ 2 «l^ig«»I{COViT0®€: 
10 -5. 

[0 0 3 3] ^i<Diiig0ij<i:S;5:^©«. ^Kommm 

(om^ommi 2 l 2d©f^t>0{C. XhU-y:/^ 
-f >ft«^§«SO^;&[^i]A^65(0fcL/t^4(DliSl 2 
e, 12 f^m^^tz^LX$>^. ^ntC^t>-frT, AttJ 
:^i^^^<i:J5:S#JSmffi$: 1 4 a. 14bA^ei4c. 1 
4dtC^jEb, Sife^^i;^j:-5<Bl]®affi* 1 5 a*^^ 1 
5 c fC^MbTti-S. 

[0 0 3 4] Aai:^®S<i:7a:^^4<D®ei*«:4r[R]*^e 
[0 0 3 5] ^fc, ^2<D*ige>JIC*3ViT. m4©llffi 

<Dm^&m\tx h u ^^-Y y^m^mmcommmtm 

3>7'>-y-2 5, 2 6(i^vy^'i7>SnTX hU-vT" 

-/"y-i >*titl^ffi©tiJ£g6 1 1 1 a i 1 1 1 bti, -lE- 
n-?nmS 113a<i:114a. 113b<i:114btC 
30 ^i-ltT^A-SCt^iT^-S. 

[0 0 3 6] CICT. «ffil 1 3 atD— >if=l> 

3h ha-'r-i >y3>5^>-y-2 4T«B£^tlSit>?iJlHl 
SS 5 2 «^-tl^'nia^Ji^li(5l8S<i: LTl)!)f^-r S^JIhI 

SS5 1. 5 2-^i^m-r^mikmzisf^-^xi'i. -i>\d-y 

>Xi)^-\fu\zt^^tztb. V ^ )V9(DBMi^mzmMm^ 

-rts.t:>^. m2(Dmmm\z^^^x 
^<Dm.^^t>^x^\:^^^M(Dmz. m.mm^^i. 

-5. 

[0 0 3 7] JWT*%BJcDm3<O|lig^JlCOV>T0®^ 

\i^x. 01. ia4i:iwii;m^^*(c«i^i:#B8#^?&f* 
0 7(i, mQX'm-tf^3(D-^mm<Dm 
n^mmy-i \z^\-i^m^m.m<Dtz^(r>mmm^m 

50 [0 0 3 8] 'm3<Dm:mm^zii\^^x'm2<Dmmmiimfi. 
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■/^■i >Pimmmm6 i a. e i b. e i c«^n-en 

^mUieia. 161b. 1 6 1 c 1 6 2 

a, 162b, 1 6 2 cfi^^UK). 1S9i^(Dmi^^m\t 

mmm i s b \zmm^nmm^tL^. 

[0 0 3 9] H 2 <Dmm 6 2 a ^«ft:->- h 1 0 c 
(D±tC, 7. hU -yy^-f >*JgSmffi6 1 a. 6 1b, 

6 1 c±xii^^mzM\^v, mm<Dm^m'^^mm't 

•5. 

[0 0 40] Sit, iim^ V- M 0 c <D±-V7. h U 
ffi6 2 b«:J^^gL^Jlfi-r-5. II3<7)«®6 2 b<t:;<. hU 

>-y-«, ;^ h u >y :7'^-f >*«s«*®jgifi[|SS:Ttf -5 

7.h'J yZfy^ >i^m^l 1 a, 1 1 b«*$«, 44i- 

[0 0 4 1] ->-;U 63a, 6 3 b tt. ^tl^tl 
mma^i^—hlOh, 1 0 d(D±tr^^*S5 J;'5tCJ^ 
fig^ns. S±BICt±S«i«affl^««:->- hi 0 e 

[0 0 4 2] Sfc, m3<DSIJSe91(C*5l.iT, f^4(Dmm 

(Dm-^^mitX h 'J y^-f >*jgs«a©M»c^^t@ 
^iffl<^rBltrfi:M-r^fc«), ^3cD5lifiCT®^m<*:«H7 
^;l.:5'CO#M(Hl8S0ttia7«J;-5(C75:^. XtHtJ^'^zi 
>7'>it2 5, 2 6«iS'>i':/^'i/>$nTX hU-yT"^ 

^-f >*MSmSWi|@/£S6 1 6 1 a t 1 6 1 b«, ^tl 
"enmm 163a<tl64a, 163b<i:164btC^i' 

[0 0 4 3] d^T, «® 1 6 3 a tD— x-f >y=l> 
5'>-!t7 4T«5g$n-£)it?iJlHlSS7 7 1 , 43j;y:®S 1 
6 3hiia-^^ >ya>7'>-y-7 5 4T«fig^n-5iS 

[0 0 4 4] Plg-r^XhU-^/y^-f >*tiS<i:-5L« 
«m^^^^-fr^<i:*tC, gFBm-&n>7=>-t^-7 1. 7 
2, 7 3 5::n-bTmi?-iS^;5^'fTt)n, XhU-vy^-TV 

cfc^^^«S^lCj;oT, ea!f#tttC2-:3cr)!««^l^£:«J5£ 

[0 0 4 5] m3<7)|ISS««J(C*5tt^S*1g^ttm2(D* 
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[0 0 4 6] C<7)«ltC^3CDllSSC»l(C*3ViTtt, 7 -< ;U 

^^3mmmz[^rz:it\z^r,^ ^ t^izmntzmnm^ 
[0 0 4 7] &.T^mm(r>m4<D^mmiz'oi^xmm^ 

t^T, SI. 04, 0 6 

m<Dmm^mmy ■< jv^i,z:hn^W}i¥m^^<Drzii><D^m 
mfsmx$>^. 

[0 0 4 8] ^4<Dmmm\zi5i-f^mmt. «i^<i:m 
3©*js«»jti^i;TfeSo f^4 0mmmizm^xf^3<D 

20 m2(Dmmit±x(D7.b'jyyy^>^mmmm\zMf^ 

-r-5r><i:t3®mffi6 2 aT«fi£SnTti-5A^, ^4(0|| 
JfiC«JT«m 2 ©«ffilil?!|ig-rsx h 'J ^^-f >ftgS 

mmmtzmi'-fi^ntzmms i, s 2T^EgsnTVi'5>. 
[0 0 4 9] mm-r^7.h>) yzfy-f >^mmiiout 

Its 2*5j;t;:8 3 ctS 4T«fiS;$n-5aFBm-&:3>7^ 

30 ^mmmz^-DX, &m!^mz2-D(Dmmm^m^-r^ 

[0 0 5 0] :i(Dmizm4(Dmmmizi5\^'^x\t. ^3<d 
my&mtmm<r)idi^^%^^iif)^x^^ii^\z. mm- 
sx hu vyy-(y^m^^L\zmMnf^^t.m.^m'^ 
(Dm^'tt>^\z^^Pimw\i.^Wimx^^fzii>. ^3© 

[0 0 5 1] &.±.7rii.rz^mm(nmz%. «ffi/i^'-> 

[0 0 5 2] 

[%9^co^!)*] «±©J;ptc*^?g«, '>/j:<ifc4» 

mmmiz. ii>/j:<tfei^tA±(Dxh'j>v7'7'r>*s 

- h ^mui^-)v \^mmf)mjs.-^ntzmmm.wi^- v 
50 <7DrB^^c±T^rs^aT^5l^^JA^Tlia■r-5::<^:(c<i;0. 



(8) 
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[01] (a) it^mm(Df^i(ommmizisi^^mm#- 
(b) \t:$-^m<Dmi(Dmmm\zii<,-f^mnii^mmy^ 
[0 2] m\-xi7r^-tmio)^mm<Dmm^nmy ^ 
[0 3] i^%m<Df^i(D^mm\zio\-i^mnwmmy>! lo 
mm 

[04] ^f^m<r>'m2<r>^mm\zion^mm,wmmy^ 

[0 5] m'^-c^^t'm2(r>mmm<r>mm^mmy ^ )V'S' 
\z^\^^ViY^m.m<Df:Ltb<Dmmm^m 
[0 6] :^^m<Df^^<D^mm\ziin^mm.{^m.my 

[01] 
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[0 7] mQ-r^Th-tf&zci^mmcDmmv^nmy ^ 
\z^\^^m^mm(Drzsb(Dmmm^m 
[08] ^%^<Df^4(Dmmm\z^»^mm.wmmy>< 

[0 9] 0 8T*-rS4«)||;^«aj<D^m«^7^';l'i5' 

izan^mi^mmcDrzsfxDmm^^m 
[010] s£*®^s«^«^:7w;i'3'®ij-«i^«0 
[??#«aftB^] 

lOa, 10b, 10c. lOd, lOe ^mWi^— 
h 

11a. lib 7.h^Jv >*«g§«S 
12a B 2 ««S 
12b ma OO^S 

12 c. 1 2 d m4<7?«ffi 

13 a. 13b 

14 a, 14b XW>^^=i- 
15a. 15b S^SS? 



[02] 
llo. lib :^f-'Jv-r5-i'> 
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[0 3] 



31.32.33,34, 
35.36 <lSt\ 



(9) 
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[04] [05] 



12eJ2f W^Oinm 51. 52 M^JUK 

14c, 14d Ato:trKI^ 

15b, 15c mn^m^ 




(10) 
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(12) %m-^- mm !&m 



(11) 
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(72) ^mm mm 



